The subject literature identifies many predictors of a feeling of burden, yet it often ignores aspects of the psychological and social functioning of caregivers, i.e., resources for efficiently coping with a difficult situation. This study aimed to verify the predictors of a feeling of burden experienced by the caregivers of individuals suffering from Parkinson's disease, taking into account the cognitive functioning of the patients as well as the psychological resources and social competences of the caregivers themselves. A cross-sectional study was conducted on 20 individuals suffering from Parkinson's disease and their caregivers. It included a neuropsychiatric examination of the patients, with a special focus on executive functions, as well as an assessment of the psychological and social resources of their caregivers using standard psychometric methods. Self esteem was measured using the SES scale and sense of coherence was measured using SOC-29. The statistical analysis included correlation analysis and multiple hierarchical regression. The duration of the disease as well as cognitive impairments, especially executive dysfunction, are significant predictors of a feeling of burden. A high sense of coherence is associated with a positive assessment of one's own resources in the context of coping with a difficult situation. The feeling of burden experienced by caregivers of individuals suffering from neurodegenerative disorders is a complex phenomenon, composed of many factors. The predictors discussed in this study point to various individual differences in the psychological resources possessed by caregivers.
INTRODUCTION
Neurodegenerative disorders, due to their progressive character, are a great burden to both those affected and their families (Martinez-Martin et al., 2007 , Wennberg et al., 2015 , Pickett et al., 2007 ). Parkinson's disease is an extrapyramidal system disease. It affects 1% of people over the age of 65. The number affected may increase fourfold by 2040, because of the aging of the population (Mayeux et al., 1992 , Caap-Ahlgren et al., 2002 . The symptoms are of a heterogenous character. As well as the typical motor symptoms, some of those affected experience comorbid neuropsychiatric symptoms, such as depression, apathy, chronic fatigue, anxiety, as well as psychotic and obsessive-compulsive symptoms. Additionally, those affected with Parkinson's are significantly more frequently diagnosed with vegetative symptoms and sleep disorders (Poewe, 2008) . The prevalence of neuropsychiatric symptoms is estimated to be 60-80% among those suffering from Parkinson's disease, and the risk of occurrence is significantly higher in those affected by dementia (Aarsland et al., 2009; Lee & Weintraub, 2012) . Due to the multifacetedness of potential symptoms, including the risk of dementia, care provided by family members may generate a considerable feeling of burden (Pinquart & Sorensen, 2003) . A feeling of burden is defined in the literature as physical, emotional, material, and the social costs incurred as a result of family members taking care of a chronically ill individual. It is a complex phenomenon, composed of a set of subjective and objective factors, the assessment of their current situation, and the associated limitations (Zarit, 1980; Suárez Bagnasco 2016) . A feeling of burden may decrease one's quality of life and interfere with functioning in areas not directly related to the illness (Pinquart & Sorensen, 2003) .
BACKGROUND
Many negative consequences of an excessive feeling of burden in caregivers are listed in the subject literature, including loss of health and increase in the risk of premature death (Schrag et al., 2006; McRae et al., 1999; Schulz & Beach, 1999) . Research shows that as a result of chronic stress, such individuals suffer from more cardiovascular system disorders than do the general population. Caregivers are more frequently diagnosed with hypertension, vascular damage, decreased immunity, and ischaemic heart disease (Pinquart & Sorensen 2007; Mausbach et al., 2007) . Moreover, caregivers are a risk group for clinical depression (Martinez-Martin et al., 2008) .
Caregivers declare that, while caring, the number of social interactions undertaken by them decreased (McRae, 1999) . The negative consequences of caregiving may affect all family members and lead to disorganisation in family life (Lokk, 2009; Lingler et al., 2008) . Treatment of Parkinson's disease is often costly, which can negatively affect a family's financial situation (Lokk, 2009; McRae, 1999) . A stronger feeling of burden is often associated with the need to leave one's career, leading to a lowering of socioeconomic status (McLaughlin et al., 2010) . Individuals experiencing higher levels of stress are more likely to get additional help, such as professional nursing care. It has been suggested that the levels of help received from institutions and centres correlate with the worse psychological adaptation in the caregiver (Wardle et al., 2011) .
The subject literature identifies factors which influence the feeling of burden experienced by caregivers of individuals affected with Parkinson's disease. Among the predictors are the level of the disease's advancement, as well as the type of motor and neuropsychiatric symptoms (Martinez-Martin et al., 2007) . A feeling of burden is related to race, socioeconomic status, the senility of the affected, as well as the degree of kinship between the affected and the caregiver, and the duration of care (Razali et al., 2011) . Results regarding gender differences are inconclusive. According to some researchers, women declare higher levels of stress, while other studies show that men have fewer psychological resources (Glozman, 2004) . This may be explained by interpreting gender as a factor moderating selected aspects of relations in the process of care: men and women may differ in terms of the strategies used to cope with stress, diversity of reactions to environmental stress, and may manifest different psychophysiological reactions (Feld et al., 2010) . A strong correlation was found between the duration of the disease and care, and the feeling of burden experienced by caregiver (Lokk, 2009 , Forjaz et al., 2011 , Razali et al., 2011 ). Marco D'Amelio et al. (2009 specified the predictors of a feeling of burden experienced by the closest relatives of individuals affected by Parkinson's disease and found that the severity of neuropsychiatric symptoms was the main factor predisposing one towards higher levels of stress caused by caregiving. Studies show a strong correlation between a feeling of burden by the caregiver and the presence of non-motor symptoms such as depressive symptoms, changes in behaviour, and sleep disorders. Depression, apathy, anxiety, and hallucinations are believed to be the most burdening neuropsychiatric symptoms (Happe & Berger, 2002) . It is believed that the severity of these symptoms should be considered independently of the presence of dementia. The severity of neuropsychiatric symptoms is of significantly higher importance for feeling of burden experienced by caregivers than motor symptoms (Carter et al., 2008) . The presence of dementia may be an important risk factor for any feeling of burden experienced by caregivers (Thommessen et al., 2005) . While some sources say that cognitive functioning does not influence caregivers' wellbeing and quality of life, it is worth noting that in most studies the neuropsychiatric diagnosis is limited to one screening method (the Mini-Mental State Examination), which concentrates on memory disorders (Folstein et al., 1975 , D'Amelio et al., 2009 , while the most prevalent cognitive symptoms in Parkinson's disease are executive function impairments, which are diagnosed even in the early stages of the disease (Muslimovic et al., 2005) . Concentration difficulties and the slowing down of mental processes may worsen the day-today functioning of those affected by Parkinson's disease (Poliakoff & SmithSpark, 2008) . Only a small number of studies take into consideration the impact of executive function problems on the feeling of burden experienced by caregivers (Kudlicka et al., 2013) . The psychological and social resources of the caregivers is another aspect rarely tackled in the subject literature.
A relationship has been shown between high, adequate self-esteem and good health, better well-being, and higher levels of activity in different aspects of life, as well as a more efficient coping with adversity (Tesser, 2001 ). There is a strong correlation between high self-esteem and the sense of happiness as well as persistence in the context of overcoming difficulties (Baumeister et al., 2003) . This justifies the consideration of this variable as an important psychological factor, which may influence a caregiver's feeling of burden. It has been shown that high self-esteem is an important protective factor against any feeling of burden experienced by caregivers of chronically ill individuals (Reid et al., 2005) . It turns out that it can also be a protective factor against depression for caregivers of chronically ill individuals, which has also been shown in a longitudinal study conducted on a large sample (Zunzunegui et al., 2002) . Self-esteem is associated with social functioning. Caregivers with higher self-esteem experienced more positive emotions, affirmations, and social support. Individuals with lower self-esteem declared higher numbers of social relations prior to becoming a caregiver. Self-esteem is a variable which mediates the influence of mutuality on emotional burden. Mutuality has been distinguished as an important factor reducing the feeling of burden experienced by caregivers. A sense of coherence is another such resource. It is treated as one of the basic personal psychological resources in health psychology (Antonovsky, 1984) . A sense of coherence is a factor reducing the feeling of burden in the caregivers of individuals suffering from dementia (Stensletten et al., 2014) . According to Stensletten, medical personnel, including nurses, should reinforce the sense of coherence in families of patients with cognitive impairments. Being active and receiving social support reduces the neg ative effects of being a caregiver (Edwards & Sheetz 2002; Ekwall et al., 2007) . A low sense of coherence is more frequently declared by women, which is associated with higher depressiveness among female caregivers (Valimaki et al., 2009) . The type of coping strategy and a higher sense of coherence were reported to predict a higher health-related quality of life. Individuals who declare a lower quality of life are more likely to use dysfunctional coping strategies (Ekwall et al., 2007) . Measuring the feeling of burden and sense of coherence is a good way to predict and identify patterns of any feeling of burden, experiencing a higher sense of stress, and coping strategies. Caregivers with a low feeling of burden also declared better health (Andrén & Elmståhl, 2008) .
METHODS

Research aim
The goal of this study was to assess the influence of personal psychological and social resources, as well as the cognitive functioning of those affected with Parkinson's disease, on the subjective feeling of burden experienced by their informal caregivers.
Study Design
The study was of a cross-sectional character. Subjects were members of the local Society for Individuals Suffering from Parkinson's Disease in Poland, which organises help for people affected by Parkinson's disease, and their families. Society members take part in group art therapy sessions, as well as free rehabilitative retreats. Individuals suffering from Parkinson's remained in the care of a neurologist and received treatment according to a physician's recommendations. The study measured four aspects: the cognitive functioning of individuals suffering from Parkinson's disease, the feeling of burden experienced by caregivers, and the psychological resources and social competences of caregivers. All subjects, patients, and caregivers gave consent to take part in the study.
Participants 20 individuals suffering from Parkinson's disease and their caregivers took part in the study. A minimum disease duration of 2 years, confirmed by medical diagnosis, was the inclusion criterion. The main caregiver was defined as a family member -an informal caregiver -who does not receive financial remuneration for the care provided.
Ethical considerations
The study was approved by the Ethics Board of the Institute of Psychology of the University of Gdańsk, Poland [number of approval]. The goal of the study was made clear to all participants, who consented to take part in the project.
Data collection
Data was gathered in the period between September and November 2016. The study was conducted, after making an appointment, in the place of residence of the patient, due to the levels of disability of some of the participants. Meetings were one-on-one with patients as well as their caregivers. Each meeting lasted 2 to 3 hours, on average. It consisted of a structured interview, filling in a questionnaire designed for this study, a neuropsychological examination of the patient, and the surveying of the caregiver using standardised psychological me thods.
Upon completion of each neuropsychological examination, participants received feedback, which included recommendations. Participants did not receive financial rewards for taking part in the study.
Measures
Questionnaire developed for the purposes of the study. A questionnaire to be completed by the caregiver was used. It included questions about demographics, duration of the illness, as well as about the family and financial situation. This questionnaire allowed for the organising of elementary information.
Neuropsychological examination. A screening examination was conducted using the Mini-Mental State Examination test (Folstein et al., 1975) . Based on its results, potential dementia was confirmed or ruled out, and its severity was assessed. However, it should be noted that the use of this method in Parkinson's disease has been heavily criticised. The Digit span subtest from the Wechsler WAIS-R Test battery was also used. The Polish adaptation has very good psychometric properties. The selective use of WAIS-R subscales is common in neuropsychological examinations. In this task, the participant is asked to repeat sequences of numbers of increasing length, which are read to them by the experimenter at the rate of one element per second. Repeating numbers is a direct measure of attention processes and short-term memory, while repeating numbers in a backwards order mainly measures working memory. Verbal Fluency test (Lezak et al., 2004 ) was used to measure executive function impairment. The test measures semantic (categorial) and letter (phonemic) fluency. A procedure described by Goodglass & Kaplan in the Boston Diagnostic Aphasia Examination (1983) was used, where participants list words for 90 seconds, and the number of words listed in the most productive 60 seconds is treated as the result. Words ought not to be repeated, and proper nouns (such as names or cities) are not supposed to be used. This procedure minimizes the risk of the influence of fluctuations and overall slowing on the results. Semantic fluency was examined using the wide category, animals. The phonemic category consisted of words beginning with the letter 'k', in line with the frequency of the letter in the Polish language. Additionally, an examination was performed using the Trail Making Test, which comes from the Delis-Kaplan EF System (Delis et al., 2001 ) test battery. An analysis of the TMT-Switching/TMT-Numbers index was planned, because of its resistance to motor impairments, however due to missing data from TMT-Switching it was impossible to conduct statistical analyses (Arbuthnott & Frank, 2000) . Most of the participants were unable to complete the second, more difficult part of the test, which is of diagnostic importance.
The feeling of burden experienced by caregivers was measured using the Polish Kwestionariusz Poczucia Obciążenia questionnaire (Raś et al., 2005) , adapted for the measurement of this phenomenon neurodegenerative disorders take their course. The questionnaire consists of 20 questions and is analogous to the Zarit Caregiver Burden Interview (Zarit, 1980) . The higher the caregiver's score, the higher the feeling of burden. The tool has good psychometric properties.
Psychological resources of caregivers. Self esteem was measured using the popular Rosenberg Self-Esteem Scale (1965) . It measures overall levels of selfesteem, understood as a stable trait and an affective reaction to oneself. The scale consists of 10 questions and has satisfactory psychometric properties. The sense of coherence was measured using a Polish adaptation of Antonovsky's sense of coherence scale (1993) . A sense of coherence is defined as "a global orientation that expresses the extent to which one has a pervasive, enduring though dynamic feeling of confidence that (1) the stimuli deriving from one's internal and external environments in the course of living are structured, predictable and explicable; (2) the resources are available to one to meet the demands posed by these stimuli; and (3) these demands are challenges, worthy of investment and engagement" (Antonovsky et al.,1987, p.19) .
Social competences. Social competences were examined using a Polish Social competences test (Test Kompetencji Społecznych, PROKOS), developed by Matczak and Martowska (2013) . The test examined social competences, understood as acquired skills, which are a resource for more effective coping in social contexts. It contains 60 items, of which 30 examine social skills, and 30 form socalled buffer questions, unrelated to social skills. Items refer to various activities, and the participant assesses their skills at coping with the task described in each item. PROKOS consists of 5 subscales, creating an individual profile of social competences: assertive, cooperative, sociable, social resourcefulness, and public-spiritedness. The test is characterised by very good psychometric parameters.
Data analysis
The results of the questionnaires were entered into a database. Statistical analyses were conducted using the SPSS 24 ver. 24.0 program (IBM Corp, Armonk, NY, USA). Descriptive statistics were used to summarise the results obtained in specific samples (mean with standard deviation, as well as minimal and maximal scores). The initial analysis of the relationship between variables was done using r-Pearson's correlation. Hierarchical regression analysis was used in order to identify relationships between the level of feeling of burden of caregivers and independent variables. The assumed significance level for all analyses was p<0.05.
RESULTS
Initially, 25 individuals suffering from Parkinson's disease took part in the study. It was not possible to conduct psychological examinations on some of the caregivers, so the final number of participants was 20 patients and 20 caregivers. Of the participants suffering from Parkinson's disease 55% were women. Most caregivers (80%) were also women. The mean age of the patients was 71 years, and the mean age of the caregivers was 62 years. The basic sociodemographic data is presented in Table 1 . Table 2 contains a summary of the results obtained for the specific measurements.
First, a Pearson's r correlation analysis was conducted. Mutual relations between results in the Feeling of Burden Questionnaire and the results on all other scales were verified. The results of this analysis are presented in Table 3 . Most of the scales used were significantly correlated only with the subjective feeling of burden. The strongest negative relationship was observed on both verbal fluency subtests as well as the overall verbal fluency score, and in the manageability dimension of the Sense of Coherence scale. Most of the statistically insi gnificant results were from the PROKOS social competences scale.
Multiple hierarchical regression was conducted. The dependent variable was the feeling of burden of the caregivers of individuals affected with Parkinson's disease. The following independent variables were included in the analysis: disease duration, results of the neuropsychological examination, psychological resources, and the social competences of caregivers. Regression analysis on the feeling of burden showed that the dependent variable in step one explained 3% of the variance (F1,18 = .57, p = .46). Variables introduced in the second step, which were neuropsychological examination results explained 67% of the variance (ΔF4,14 = 7.99, p < .001). The disease duration variable, which was insignificant in the first step, reached statistical significance in step two, and its value Table 3 . R-Pearson's correlations between caregivers' feeling of burden and the factors investigated rose from β = .18 to β = .34, which likely is caused by suppression. Suppression is an intermediate effect understood as a change of relations between a predictor and explained variable after introducing another, third variable (MacKinnon et al., 2000) . In this case, taking into account the level of cognitive functioning (suppressor), influenced the level of the significance of the disease duration. In step two, significant variables turned out to be the duration of the disease (β = .34), and the phonemic category of the Verbal Fluency Test (β = -.79). In the third step, the caregivers' results from the psychological tests were added. The proposed variables explained 17% of the variance (ΔF4,10 = 3.37, p < 0.05). Significant independent variables were the duration of the disease (β = .38), the phonemic category of the Verbal Fluency Test (β = -.68) and manageability (β = -.52). Social competences, which were taken into account in the last step, turned out to be insignificant (ΔF5,5 = .48, p = 0.78). Altogether the model explained 87% of the variance(F9,10 = 7.73). These results are presented in Table 4 .
DISCUSSION
This study elucidates the complexity of factors influencing feeling of burden experienced by caregivers of people suffering from Parkinson's disease. The results show that the duration of the disease together with the severity of cognitive impairment are significant predictors of any feeling of burden. The longer an individual suffers from the disease, the higher the probability of the occurrence of cognitive impairments. This is due to the progressive and neurodegenerative character of the condition (Muslimovic et al., 2007) . The psychological resources of caregivers, i.e., high self-esteem and high sense of coherence, are important factors reducing the feeling of burden.
Advanced stages of Parkinson's is a significant predictor of a feeling of burden. A longer duration of the condition is associated with more severe motor and neuropsychiatric symptoms. A feeling of burden can be occur in caregivers at any stage of the disease, but its severity increases together with the severity of the condition, and it reaches its highest levels in the most advanced stages of the disease (Schrag et al., 2006 , Carter et al., 1998 , Sanyal et al., 2015 . Higher levels of any feeling of burden may be associated with depressive disorders and decreased quality of life (Schrag et al., 2006; Sanyal et al., 2015) .
The subject literature suggests that cognitive impairment in the course of Parkinson's disease may be the main factor for the feeling of burden experienced by caregivers (Glozman, 2004) . These results suggest that cognitive problems are negatively correlated with caregivers' results on the feeling of burden questionnaire. This is likely associated with the lower independence of those affected with Parkinson's disease and the worsening of their relations with the caregiver (Thommessen et al., 2002) . Verbal Fluency (phonemic category), an adequate measure of executive function impairment, turned out to be a significant predictor of the feeling of burden. It requires using skills to search one's memory resources, and creating memory search strategies. According to Lezak et al. (2004) , the Ver-bal Fluency Test is a good indicator of brain damage, especially frontal lobe lesions. The procedure assumes starting with a semantic category -animalsand follows up with the phonemic category. Observations revealed that some participants could not switch from one task to the other, even though the procedure involves repeating the instruction. The phonemic criterion aspect of the fluency test is challenging because it is an atypical task. Knowledge is organised and stored in a semantic way, and it is strongly associated with declarative memory, which is why executive impairments are more likely to be revealed in atypical situations. Fluency requires efficient searching through the lexical resources of the long-term memory, as well as the ability to efficiently retrieve information from memory (Chertkow & Bub, 1990) . The effectiveness of the above processes depends on the course of executive functions, which are responsible for the final result, coming up with strategies and monitoring of action (Keil & Kaszniak, 2002) . Verbal fluency as a measure of executive dysfunction influenced the caregiver's levels of any feeling of burden. The inability to complete the TMT-Switching subtest by most of the participants is also an example of the occurrence of cognitive function impairments. It may be that implementing neuropsychological therapy based on compensation exercises and using the cognitive resources of the patients could positively influence the caregiver's functioning.
According to Antonovsky, a sense of coherence is the most important mental factor determining the preservation of health and internal balance (Antonovsky, 1984) . It has been shown that self-esteem and a feeling of burden are better indicators of distress experienced by caregivers who care for individuals suffering from chronic disease, than are socio-demographic factors, age, or gender (CostaRequena et al., 2012) . Moreover it is a factor which correlates with the primary emotional assessment of the Lazarus theory of stress (Folkman & Lazarus, 1986) . In this concept of stress, the most important element is to classify a stimulus as a stressor, where the initial assessment depends on the subjective perception of a given situation. The presented results suggest that both factorsself-esteem and sense of coherence -are significantly negatively correlated with the caregivers' feeling of burden. Multiple hierarchical regression analysis identified maneuverability -the belief that one possesses the resources needed to deal with challenges -as the most important predictor. Not only possessing specific resources, but also the assessment of one's own capabilities as sufficient, may influence the levels of functioning in caregivers. Strengthening the sense of coherence and helping to identify caregivers' personal resources during meetings with medical personnel and psychologists may reduce the excessive stress associated with their situation (Stensletten et al., 2014) .
Social and communication competences could theoretically be important factors in the prognosis of the levels of a feeling of burden among caregivers of individuals affected by Parkinson's disease (Edwards & Sheetz, 2002) , due to a transfer of skills onto the improvement in the relationship with the person in their care. This hypothesis was not confirmed by the results. The only significant result in the correlation analysis were sociable competences. The negative cor-relation, however, did not turn out to be high enough to be able to generalise the results to overall social competences. Moreover, the regression analysis completely ruled out the hypothesis regarding the influence of communication skills on a feeling of burden in caregivers. It is probable that the evaluation of received social support is more important than social competences (Shiba et al., 2016) .
This study has some limitations. It would be worthwhile to replicate it on a larger group of participants. A larger group facilitates statistical analyses and limits the occurrence of effects related to any lack of representativeness within a sample. Moreover, the examination of cognitive functions could be extended, and the most up-to-date methods could be used, such as batteries for executive function examination, which serve for a multi-aspect diagnosis, of, say, planning or abstract thinking. A drawback of this study is the lack of a control group, which could serve as a reference point for the results, especially the levels of cognitive functioning. It would be worthwhile to carefully control the social support assessed by the caregivers, and the level of being burdened by caregiving could be assessed by at least two independent diagnostic methods. The above remarks could serve as a starting point for other researchers seeking to explore the problem of the feeling of burden experienced by caregivers of individuals suffering from Parkinson's disease.
CONCLUSIONS
The feeling of burden among caregivers of individuals suffering from neurodegenerative disorders is a complex phenomenon, composed of many factors. This study identifies important predictors: the duration of Parkinson's disease, which is associated with the severity of cognitive impairments, as well as the often-overlooked resources of caregivers, which need to be perceived by them as sufficient. Providing adequate levels of support can reduce the negative consequence of providing care, and improve the quality of life of caregivers as well as those in their care.
RELEVANCE TO CLINICAL PRACTICE
This study relates to the clinical practice of medical personnel, including nurses and psychologists, because it identifies important risk factors for the feeling of burden in caregivers of individuals affected by Parkinson's, to which should be paid special attention during contact with a patient and their family. As one of a small number of studies, it specifies the psychological resources of caregivers that ought to be supported during meetings with those at risk of bearing the negative consequences of providing care.
